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eはじめに
s今までの研究：EnVAを用いた低周波TB同化法
盟目標：高周波のTBの同化
。高周波TBのバイアスのチェック法
~: GSMaPアルゴリズムの利用
:'TMIと PRの比較
。バイアスの補正法
:,MWI指標
gバイアスのMWI指標への依存性
白バイアス補正法と適用例
。まとめ
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これまでの研究：
nVAを罵いた低罵渡TB(I)；変分法的関化法：
台車む00404への適用結果
Observation fo• 22lJTC 09 J,n. 04 
RAM何胴柑．η TMITB’9v （時
~ 
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Parameters for RTM calculation 
, " Rain 
Surface Condi岨0明
(Su斤ac・li岡市p,Sea-surface Wind) 
2012年度CERcS共同情究，Ul
。Assumethe analysis error belongs to the Ensemble 
forecast error subspace (Lorenc, 2003): x-xr= p:2。Q Q=(w1, w2，，語、］
i~f" =[x,1 xi,x{ xi,,x£-x11 。Forecasterror covariance is determined by localizatior 
Pr＝可。s
o Cost function in the Ensemble forecast error 
subspace 
J(O.) = J/21race(O.' S』O.)+J/2(H(X(O.)-Y}' R '{H(X(O.)-Y} 
2012毎度CERcS共同研究兜褒
'WII}J_gl前方註算L
。マイクロ波放射伝達モデルでMWIの観測に
相当するTBを計算する
ぉ本研究では、 Liu(1998）を使用している
。水物質を含む大気のモデルを使う
居l降水物理量の特性（固体降水）についての情報
が不足
＞ 固体降水の効果が大きくなる高周波TBの前方
計算にバイアスが見られる
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Fast Radiative T但E主［＿Code (Liu, 1998) 
dT/3（τ，μ，伊）
d一一ー ァ一一＝TB-{l一日。）T（τ）一
uτ 
if門川 伊，μ伊戸川仏伊）のi'd伊
wherep = co,e,., = I Kab + K,cdz,wo = K,c l(Kab + K,c), 
P ispha.日fi1ctio1
。One-dimensionalmodel (Plane-paralleり。4stream approximation 。MieSea仕E川ng(Sph巴陀）。Assumingconstant effective density for frozen 
precipitation pa代1cles
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宿蔵認否万二？アスのチェック法
。GSMaPアルゴリズムの利用
。TMIと PRの比較
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。Atmosphericvariables 
(Temp,FLH), SUげace
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百b日止」
Find the optimal precipitation that gives RTM-calculated TBs 
fiting best with the observed TBs 
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こぎtat1st1c:a1-pr:ec1p-r:e1aceavaιmoae,s 
from TRMM observation 
?
?
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? ? TRMM PR averaged preclptatlon p『。flies
for each type, surface preclp, conv/stra 
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'Rainsurf__ysJMJ re_tcie~alsJor Jul '98 
海上の低層j度TB
聞からのりトリー バルm PCT85 
（陸上）
自主J
2012年度CERcS共同研究発表 18 
50 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
。MWI指標
a統計的な降水雲モデルと実況の違いを考慮
。JfイアスのMWI指標への依存性
。バイアス補正法と適用例
2012年度CEReS共同研究発表 19 
Precip profiles fロr TB37 (green) & TB85 (red) 
deep (blk) & shallow (fl.陀en) Solid: deep, Dashed: shallow 
Precip (mm hr-1) Surfa田 Precip(mm hr-1) 
Relation between TB depressions and precip is dependent on Dtop 
Hence, informatio円onDtop is required for retrieval 
21 2012年度CEReS共闘碩究発表
。Precipinhomogeneity 
estimated from 
variability of Rain85 
within the TBlOv FOVs 
(Kubota et al. 2009) . 
c Sigma85 tends to 
decrease with SRR. 
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Su而而否iyoffo丙函rdcalculation 
experiments 
Sensitivities of TB depressions to precip variables 
Freq PSOof Noa 
(GHz) froze, froze, spher厄.，precip pa同icles Particles 
as I。。。。
37 I o 。 X 。
• TB85 depression was very sensitive to frozen prec1p 
prope同，es(Dtop, PSD, shap巴S)
• TB37 depression was sensitive to FLH and Rain DSD 
in additi口nto frozen precip properties. 
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.Index of Dt，空，e_,R8537 
。R8537expressed as 
ratio of precipitation 
retrieved from TB85 
(Rain85) to TB37 
(Rain37) using the 
conventional GSMaP 
algorithm 
。TMIR8537 increases 
with Dtop estimated from 
PR. 
Retrain.v4.10.20080417 
match-up data (Land '98) 
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Index of FLH: PCT37 with no rain 
,~ For each rainy pixel, PCT37 with no rain (PCT37nr) 
is derived from surrounding no rain pixels 
:-~ GANAL tends to over (under)estimate PCT37nr 
over cold (hot) regions. 
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'n85 vs PRれヨinsurfdepending on R853司
719-98, over Lana J 
i/'1i~ ~ (J …???
Retrieval bias of Rain85 is mainly due to Dtop error 
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7 vs PR ramsuif depenaing on aPCT3初 F
:CT37rtr曲 （211か290,附 門ー998,over Land) 
~'~:1( J ~Jf'iO 
間 Ran却町間前＞ゆ PR Ra時阿（mn曲。
idPCT37n戸 （PCT37nr，・CPCT370m)I , 
Statistical correction-of LUTs 
using (PCT37nr,R853刀
。TRMMdata sets for 1998 are classified by 
(R8537,PCT37n「）．。Linearfiting coefficients between Rain37, 
Rain85 and PR surface precipitation rates. 
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37 vs PR rainsurf depending on PCT37nr 
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Fo附 ardcalculation error is main cause of Rain37 bjases 
Validation Results 
Over-land retrieval for 2004 
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需主守 、~I"志、1 。バイアスの物理的な原因の調査。EnVAへの導入法
~: MWI TBから求めた降水リトリーパル値の同化
問CR阿のモデルバイアスの調査
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